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This year there will be Five Eclipſes, Three of the Sun, and Two + 
of the Moon, which will happen in the following Order: The 


* 3 EY Es 


© C1 PS E 8 * 


ME > he 5 
3 


1779. 


Firſt Eclipſe is of the Sun, which happens on the 16th of May, at 
Six Minutes paſt One in the Morning, inviſible. The Second is of the 


Moon, partly viſible, and happens the zoth of May, beginning Two 
Minutes paſt Ihree in the Morning; Middle Fifty- Five Minutes paſt | 


Feur, and ending at Forty-Eight Minutes after. Six; Digits eclipſed 
T5* 47/7. The Third is of the Sun, viſible, and happens the 14th of 
Junes Beginning Seven Hours Eighteen Minutes in the Morning ; 

iddle at Seven Hours Fifty-Nine Minutes, and ends at Eight Hours 
Forty-Three Minutes; Digits eclipſed 3 on the North limb. The 
Fourth is of the Moon, vifible; and happens the 23d af November; 
Feginning at 6 Hours 74 Minutes in the Afternoon; Middle 7 Hours 
574 Minutes; and ends at 9 Hours 474 Minutes; Digits eclipſed 200 
a2/, The Fifth is of the Sun, and Happens the 7th of December, at 
1c Hours 31 Minutes, but invifible. . 5 


Common Nor xs, 1779. 
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Golden Number — 13 Dominical Letter C 
Cycle of the Sunn 24 Roman Indiftion = - 73 
- 12 Number of Direction 14 


Epact — 3 
. Vear of Julian Period 6492. 


The Four QuarTzrs of the Year. 


The Spring Quarter begins this Year the 2oth of March, at 5 


Hours 53 Minutes after Noon; at which time the Sun enters the 
Eguino&ial Sign Aries, making equal Day and Ni ght all the World over, 


The Summer Quarter commences the 2 1| Day of June, at 4 Hours 


3 Minutes, Afternoon, the Sun then entering into the Sign Cancer, 


making the longeſt Day to all the Northern, and the ſhorteſt to all the 


Southern Parts of the World, : 
The Autumnal Quarter begins the 23d Day of September, at 5 


Hours 35 Minutes in the Morning, at which Time the Sun enters 
Libra, making again equal Day and Night to all the World. | 
The Winter Quarter begins the 21 day of December, at 9 Hours 
57 Minutes, Afternoon, the Sun then entering into the Tropical Sign 
Cat ricorn, making the ſhorteſt Day to the Northern, and longeſt to 


the Southern Inhabitants of the World. 
_ : 


VALUE of the GorLD and Sina | 


WEIGHT and 
© > Coins of England. 


WEricHT.,  VALvE. - 
COLD. dwt. grs. . . d. 3 
A Guinea 5 94438 {76 
Half Cuinea 2 16,719 © 10 6 
Barter t uines „ 0 5.4. 
A Crown 19 8,579 2 0 
Halt Crown 9g 6,359 - . 6:26 
Shilling 3 20,003 0 
Sixperce J © +4 
Current Gold Coin muſt weigh as follows ; 
| | dit. grs. 
Cvireas 7 =" 
Balt Cuineas 2 16 
Quarter Guineas x 8 
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Sun enters Aquarius | 
20d. 2h. 32M. morn. 
| Apparent time. 
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Moon 18d. 5h. 25m, 
i naxter25 div 9 h. 3 m. afternoon | Apparent time, Fi 
ET xd. Sup 8 1 * Pri * ; 
5 hrs Holidays, & Iii cf: decl Nef 46 2 
* ol rites 11h, 39 night]7 274 37 3 ]I rites] 16 3 
2þ10| fir he 7 2514 3/06 46 | ' 6A 24] r7 7 
3 — Fa N It 17 75 7 234 3; 16 287. 49 18 ö 
| J. Uacbaran 50.7 7 214 34116 10% 919 
F *gatha 7 2004 40/5 52 Ho. 24] 2 
S FFF 4Þ5 34 J*+. 3e 
794 [8 * „ / 1604 44% 5 15 [Morn. 
A ub Sexagefima Sunday 7 1514 4514 56 fo 52 
gfTvfin 8 days of Pur- 4 Ret.[7 1 3[4 4714 372 1 
19 Capella South Th. * 7 1104 46/14 17 | 3 1c 
127 7 94 5113 58 4 11 
12 F . oe! 4 $3113 38 8 
4438 „ d. Tom god's > is 3 + 5 18 1 © 
| | 14 Shrove Sunday alentin, 85 34 57 12 57 | 6 391 
deu 7 14 sch 2 37 „ 
I tf 5915 1112 IO 4 4A 52 
17 Wþ TE Camb. „ ; 5 
180 * 1 401 36 +7 2181- 
190 JJ 
208 „ G215. ü 5119 49 
cle 1clhio 29 H. 61 
ky POOP . Lent 7905 1210 Morn. 
Hit 6 465 14 9 46 Fo 26 
e. Matth. En berwefh +: n 
25 189 1 1 8 
3 2008 39 4 18 
228 $0. ch arm. 6 avis 221$ 106} 15 
are h. goes 0.10 3005 244 7 54 | 5 
nc. P. breaks Sun Eaſt. fEw. end Il. bef s f= Star: do 
5 29 3% 334 A3 
5 N 9 6 38/14 32 6 13 
5 1445 1/ 6 46%½4 4005 5 
5 65 2 é 58/14 29 5 34 
4 57 5 2667 34 © 5 25 
4 47) 5 32E2 73Þ3 Tt$14 5 


ew Moon 


ays. 


” > SURE 3.120 
Laſt Quarter 10 day 2 h. 42 m 
18 day 2 h. 52 m. 
Firſt 91 — 5 25 day 4 h. 3 tm. 


n. afternoon 
morning 
morning 
morning 


S. enters Aries. 
20d. gh. 5 zm. 
afternoon. 

Apparent time. 


Gregory M. 


David 
had. 
Mars riſes 11h. Som. N 
1 ag W 5h. 59m. 


| sad. in Lent. beh. 
M 


Regulus 80. 1oh. 32m. 


1piter Iles 
in Lent: 


„ WISt. Patrick 


Cuthbert 


in Lent. 


Sirius So. Ch. 24m 
J nnun. V. M. Lady-Day 


amb. Term ends 
xf. Term ends 
S. Lent. Palm Sunday 


Procyon South 6h. 55m 


AAM 


Wasen s. ht 


— — — 


Paſſ. Sins 


I 
I 
I 
2 
18;2 
3 
3 


FETFFFIIIEIIEDED 


261 
28 


7 


7 
6 


40 8.6 
60 N18 


10 


233 4 
6 25 4 


L . of D. 


Days inc. D breaks Sun Lait 


i We. ends ..1; der. S. 


FCC 1 y cc c 
1 


3 
„„ 
303 46 
8804 6 
10 


30 | 4 46 


7 9 
7 29 
79 
17 50 
8 1 
8 1310 


GM33 
) riſes] 
6 A42 
8 218 
| 9 18]. 
10 4331 £ 
11 47 
Morn. 
4 
2 os 
3 7 
„„ 
4 42 
1 
5 43 
5 
6 
D ſets | - 
7441 
9 O 
10 23 
IT 44 
| Morn. | 
2 19 
2 19 
4 7 
4 42 
5 
5 29 
40 
40 
TT. 33 | 4 
164 
22 
493 


* 
* 
4 


* 
L : p 
_ as „ 4 
"% a g „ y - 
* ; . f - 
dy * ' ** f . p a . 
4 L . 
4 1 * 1 * W a * - 4 * ” ”s 3 4 
7 FP 
; M 7 g 4 * * 1 Lo * 5 — 
* i # by 
5 5 ; — . * * - s 
1 2% « F 


* y * - Koni Ss 1 . 1 6 — * 7 f * ; ' 
* $4. ; , , ; | N 
1 * * 6 : p : 
=> ; + % , 
— — bo 


Wo —— 
* * 
* # IF + TS" 1 OY 
OO A & - 4 . * 
$ * 4 - * . 


* 
a 
l * 4 | Who rt . * ? * ; 
8 « - , . > . p = 
5 * 1 Wt | is, 
4 Sx 8 ; s 4 SY 
* « 1 
ba 


* : ; 
* . - * f : 
a ” „ aww” = 

; : d + - 5 22 * - * - 2 HS — 

1 ; 21-4 22 - & : 5 
4 a cm N . ; 

f 4 
| 3 ; * — k 
9 1 
Þ ; * 
- 
#7 ty 
1 1 2 ; p : 
* , . I 
A * 
« 


bl * 
* 
. 5 * * * 
— R : 
P A bs ; - { 4 0 p ; 7 , 
* \ 1 , 
£ W $ A N 
F 1 
* o 
1 * * b 
os =» * 
4 * 
* 
1 2 ; * ' 44 - n 4 q 
„ o " „ 1 * 
F » F 4 . — 2 . 
* 2 : 
- P * 
* 5 2 1 . 5 , > 
* % 
— 1 
. " — - 
* 3 1 A K f 
* * 4 ; ; 
wot * 5 F 
* d 2 
6 . 
* 5 a 
7 * W 5 5 
” : p 
. p 7 
* * » # 4 " x A 
” 7 — 8 
M, 04 8 8 5 : 
» WP * + „1 * of 
. * x 
. 
* j 
2 U 1 . 
4 17 * F « 
o ” 5 9 
* — * 2 
: * Pr [= 4 Y - * 5 * s 
* > * 0 0 = 6 
— 5 I + * 7 . 
; 0 » 7 ö ö ; 
© > de nn 2A. — 
5 0 > - 
* * 0 
ö - 
1 * 
- 
5 
* * 


». 


< 


r cet ne lat eee I ns 


3 7 1 
. — 
* r L 


I 


* 


EE April hath XXX Day:; 1779. 
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Lat Quarter 8 day 10 h. 52 m. afternoon Sun enters Taurus. 
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New 


Full Moon 


Moon. 


7 day 10 "he 31 m. aftern. | 
Firſt Quarter 16 day 2 h. 54 m. morn. 
23 day 7 h. 52 m. morn, 
Laſt Quarter 29 day 10 h. 37 m. aftern. [Apparent time. 


S.cnt, Capricorn | 
21d. gh. 57m. aft | 


Wiromalbaut 80. eh. _— 56714 3121 52 [ Morn. | bt 
7 5804 2j22 1] 1. 10f 26 
> tr 17 59j4 22 9] 2 29] 27) 
3 18 of4 O22 17 3 46 28 
C|2$. in Advent iI <0 $129. 
Nicholas | 1 3 8-2 336 19] 30 
‚ʒ ß 
conception V. irgin Mary 8 313 57122 40 9 ſets} 2 
1 J 43 56%j2 52 | 4A49j 3 
Aldebaran n 12m. 8 503 55/22 58 5 460 „ 
Js 5] 55123 3 48] 5 
35. in Advent 8 63 54423 77 56 6 
e 65 5423 1 8/2 
Ts 4 7] 533 15 [fo 15] 8]. 
Ember week 8 753 53j23 18 [1 24| 9 
O. Sap. Camb Ter. ends 48 713 53123 21 | morn. | 10 
Oxford Term ends 8 8[z 52023 24 | 0 3611 
| | = 8& 23 25| 1 47] 22 
18 in Advent JVC 
| Ba [23 274 2414 
St. Thomas. Shorteſtda & 8S [23 28 | 5 4615 
VU © 
| | 3 28 f 7 106 16 | 
| I 32 3 28d riſes] 15 
Aldebaran wo, romp © 23 27 | 5A 2f 3 
Chriſtmas Day 803 5223 25 6 26] 19 
18 after Chriſt. St. Steps 73 53/23 237 $3] 20 
W -- - * 713 5323 21 | 9 21x] 21 
I AInnocents 713 53/23 1810 45/22 
290 613 54123 15 | morn. | 23 
130 5 63 54/3 110 F/ 24 
311 ether 8 6/3 Lal 2.1 2125 
Days. L. of D. Day dec. N Eaſt. Tw. enos|Clatt.S.ſ7 Stars 80. 
x19 8 28 5 „ ͤ m A: 
„% 3715 10% 495 $5 300 4 
117 50 8 44 5 590 4 41] 6 16 1860 19 
167 468 4800 of 4 40% 6 9 3 54% 56 
217 458 496 14. 395 8907 29 34 
26 | 7 46jlner- IIe. i 4 4 5 cy i bealg 
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A Table of TERMS and RETURNS. | - 
Hir ARI Term begins Jan. 23—ends Feb. 12. 
| Returns or ſioign Days. Fac.] ket. | Ap W. D. 
In 8 Days of St. Hilary Jan. 260 21 | 22 | 23 ]Satur 
In Fifteen Days of St. Hilary - 27] 28 | 29 | 3o aturd 
he Morrow of the Purification Feb 33 4 | 5 | 6 [>Saturd 
n Eight Days of the Purifigation of © | 11 | 12 Frida 
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b AS TER lerm begins April 2 1i—ends May 17. 


9 ———— aw yn Ie 
{200 E * 
ne — 2 — 


{tom alter da) 1 15 Lays. Aprii 18 19 | zo | 21 [Wedn 
From. Eaſter day in 'I hree Weeks 25| 26 | 27 | 25 |Weon 
ſetom Eaſter day in 1 Month, May 22 3 | 4 | 5 [Wed 
om Eafter-day in Five Weeks 9 1c | i1 | 12 |Wedn 
On the Morrow of the Aſcenſion 14! 15 | 16 | 19 Mond 


| TRINITY Term „% gins june 4— erds 'vie 23. 


Ine Mor of tnc Holy IIInIY, Mag 3. . 1 2 I ridæy 
In 8 Days of the Holy Trin. June 6| 7 8 | 6 |Wedn 
in 15 Days of the Holy Trinity 13j 14 | 15 | :6 jWedn 

ln; Weeks of the Holy Trinity 2c| 21 | 22 | 23 IWedn 


— 


MicnatLimas Term begins Nav - ends Nov. 20. 


On the Morrow of all Souls, Nov. 3t-4:1-5 6 [8atuid] - 
ſOn the Morrow of St, Martin - 12| 13 | 14 | 15 Mond 
in Eight Days of St. Martin- 18} 19 | 20 | 22 [Mond 


| lu Fifteen Days of St. Martin 25 26 | 27 | 29 [Mond 
Nie. That the Firſt and Laſt Days of every Term are the 

4 Days of Appearance,— No Sittings in Weſtminſter-Hall on 

S the 2d of February, Aſcenſion and Midſummer Davs. 

J — —== — ———=—=u—————— 
b Oxford Terms. | 


: Lent Term — begins Jan. 14, ends March 27. 

is Faſter Term begins April 14, ends May 20. 

3 Trinity Term begins June 2, ends july 17. 

+1 WM} Michaelmas Term begins Oct. 11, ends Dec. 17. 
The Act will be July 12. 


ky 

Jo. | 

© BD Cambridge Terms. 

41 Lent Term — begins Jan. 13, ends March 26, 
19 Eaſter Term begins April 14, ends july . 
5b {| Michaelmas Term begins Oct. 11, ends Dec. 16. 
34 |! The Commencement will be July 6. 
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June 4, 10 not Bank, Cuſt. H. 


{Auguſt 11 not Cuſt. H. Bank | 


| At the BANK. due. 
85 zock, Tueſday; Thurſday, and Friday 
Iz per cent. reduc, Tueſ. Wed, Th. and Fri... 9 1 
N 4 per cent. conſ. Ann. Mon. Wed. and Fri. wa epber”. BN 


in 17793 viz. 
January 1, 6 not at S8. Sea September 2 not t Cuſl H. 14 
Houſe, 18, 25, 30 
Fearuary 2, 16, 17, 24 
March 1 not at Bank, Cuſt. 
Houſe, Stamp Office, 25 
April 2, 5. 6, ) not C. Houl. 2 3 
May 1, 13, 24, 25, 20, 29 


H. or Stamp G. 21, 22, 29 
October 18, 25 not at Cult. H. 


Excheq. 11, 24, 29 4. 5, not at Ex. 17 not C. 
Ju'y 15 not at Stamp-Office, 
Bank, Cult. or S. Sea H. 
Excheq. or Exciſe-O. 30 
December 21, 25, 27, 28. 


or. or S. Sea H. 12, 24. 
TRANSFER DAYS 


4 per cent. new, Tueſday and Thurſday 
Shox annuities 1777,. Wed. and Saturday 


3 1-balf percent. 1758; Mon. Wed. and Fri. 
3 per cent, conf, Tu. Wed. Th. and Fri, 
z per cent: 1726, "Tueſday and Thurſday. 
Soft Annuities 1778, Tueſ. and Jhurſ. 

Long Annuities, Wedneiday and: Saturday 


At the SOUTH SEA HOUSE. 


3 [4 | 


Z' 


EAST INDIA HOUSE. 
Stock, Tueſday, Thurſday and Saturday, Jan. 5, July 5 


Transfers — — 


Trans fers 


July. 5 | by 


Laterelt on India Bonds due March 31, Septeniber 30. 


1 


1 Föripaxs . at re FT DIES 
STAMP OFFICE, EXCISE OrFIcE, Cus Toy 
 Hovse, EasT INDIA and SOUTH SEA Hou ö 


not at Bank, Cuſt. H 8 Se. ; 


26 not Cult. H. Stamp O. 
or Exciſe O. 28 not C. HB. 
| Novemb, 1, 2 not at Cuſt. H! 
Bank, Stamp O. or S. S. H.“ 


H. Bank, or 8 Sea H. 25 
not at Cuſtom H. Bank, 


DIVIDEND). 


- October 100 7 


| Brock; Monday, Wedneſday, and Frida. 5 
z per cent. New Ann. Tue. Thuiſ, a Sat: | Je 5 
per cent 1751 Tueſday and Tau; {day July 5 N 
3 Per cent. Oid Ann. Mon. Wed. and Fri. Ap. 5. "Re 10. 


- |; per cent. conf. Ann. Mon, Wed. and Fr. Apr. 10, Oct. 10. 
| [Dividends aid at the Bank from 9 to 11, and from 1 to 3 
from 11 to. 


[Dividends at the South Sea and India Hoples from ꝙ to 12. 
tom 12 té 1. 
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ENIGMAS, REBUSSES, 
MATHEMATICAL ESSAYS, | 
QU EST IONS and SOL UTI ON 8, Te: 


| 
/ 


By REUBEN BURROW, 


Late Afatant Aer at the 12 5 3 
and Mathematical 2 95 of the ee Room in 
the Tow, | 


[ 
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printed for T. 0 AR N A N, in St. Paul's Church-Yard, 


18 The Ladies and Gentlemens Diary, 


Answzns to the ee Rrnvsses, &c. in Loaf Year! 


Dias 1. 


Query : Anſevered by Mr. Dalby. | 


Tz E calf. of the leg ſeems-to have had its name from two cimbric 
words, cal, ſtout (or large, with reſpe& to the other- parts of 


the leg) and Jef, always bent, or of a bended form [ vid. Goropins Be- 


canus] and from thence the Dutch name 40 from * the Engliſh is 
evidently borrowed. . | 
7 Query II. Anſwered by Miſs Greville. 


When a piece of iron is heated red hot and cooled in the open air its 
bulk becomes greater, or, it occupies more ſpace, and there fore the 


particles compoſing it are at a greater diſtance from each other than 
before, and conſequently the whole is leſs compact and ſofter; but the 
contrary happens if cooled in water; for, in heating, a great part of 


the air it contained is excluded by that operation on account of its ex- 
panſion and rarefaction; then ſuddenly plunging it in water, the air is 
thereby prevented . inſinuating itſelf into the metal while it cools, 


and ſo the particles, having more room, fall nearer Opus which 


evidently muſt render it of a firmer texture. 


Query III. Anſwered by Dr. Slop. 


As Cotton only meant by the words in queſtion to give a burleſque 
repreſentation of the violence of the ſtorm; his i intention was eyidently | 
to compare its effects on the. world with thoſe of wine cn the head of 
a drunkard; and as the famous Barnaby Harrington was not long before 
Cotton's time, ſo remarkable for his drunkenneſs and his poetry, he 
is doubtleſs the perſon alluded to; and therefore to dance e is 


only another expreſſion for reeling. 


Query IV. Anſwered by Miſs Polly "Ft 


Problems in plane geometry can be drawn more exact with great dif. 
tances than with ſmall, becauſe all points and lines in practice are of 
ſome breadth, and ſuch breadths will hold a leſs. proportion with great 
than with ſmall diſtances, and conſequently the errors in drawing will 
be leſs'in uſing long lines than ſhort ones : To explain this, ſuppoſe the 


_ circumference of a circle whoſe diameter i is one-tenth of an inch, is to 


be divided into 1536 equal parts by lines drawn from the centre, this 
we will ſuppoſe to be done by a continual biſection of the chords, now 
when we come to the laſt divifions, we ſhall find that the lines which 
are to divide the chords, will be as broad as the chords are long „though 
perhaps the inſtrument may be as fine as poſſible; but this would not 
be the caſe if the diameter was two or three yards. 


Query V. Anſevered by Caput Mortuum. 


W hence the ſalt of the fea proceeds is a curious but difficult problem. 
According to ſome Naturaliſts it is owing to the mines of Sal Gem in 
the bowels of the earth waſhed down by the rains -- admitting this, 
the Sea muſt grow continually later, becauſe t ie vater ral ſed by era. 
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Anſwers to Queries, Rebuſſes, &c. 19 
oration 3 freſh. on this ſuppoſition Dr. Halley propoſed a theory to 
ohm long the world has ſubſiſted; but as obſervations have 


not been made of the degree of its ſaltneſs at diſtant periods of time, 
it myſt be left to the determination of the curious in future ages. 


; Anſwer to the Paradox, by Mr. J ohn Wales. ö 5 


Behold, honeſt Dauid, your f <P; 
leeks I have planted F {on 
In twenty-eight rows, and 5 | 
exact as you wanted 
In the margin pray view 4 
them, nor take them 
on truſt, 8 
You may count all the rows, 
for the number is juſt. 


In this manner ĩt ava: Ar ſwered by Mr. Silcock, and many others. 
Remus II. As ſtwered by Mr. John Clarke of Lincoln. 
Dalby, we know thou canſt with eaſe write well, 
Hut joke no more about that place call'd Hell. 
Anſaver to the AcRosTIC Rznus, 4 James Twitcher, 


Perfidious France and haughty Spain 

Are at their dirty tricks again; : 
Had but King George advis'd with Chatham 
The Eritiſh Lion had been at em. 75 8 


| Allithe RznussEs. anſwered by Mr. John Wales, 


I find tis fam'd Newton Miſs Lee ſtrives to hide, I. 
And Hell is the place where the wicked reſide, — 
Miſs Greville to nobody ſeems to be join d, e 


But Beatrice the fair is in marriage combin d. - IV, 
Great Milton and Chatham then bring up the rear; V. VI. 
b Sol hope all the Rebuſſes I've made appear. : 


ANSWERS fo the Ex ICMAS in laſt Year's Diary, « 


I. A maidenhead VII. A hey 
II. Nothing J. VIII. A bum or deceit 
III. A ac W IX. Patience © 
IV. Tobacco | MX. Nenſenſe 
V. Charity Nie, A. 
© FO» Yourſelf ET e 5 
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The Ladies and Gentlemens Diary. 


In ſaying that 57 ng affords great 


All the 


My maidenhead's my hape, my pride, I. IX. 
I've beauty's moufetrap on my fide ; 1 III. 
The flatterer's key-like kiſs V1} ſhun, VII. Prize. 
And from the ſmoaking fot I'll run; IV. 
Of prating fops I'll take no heed, 
Their nonſenſe nothing can exceed. 1 | X. II. 
Nor ſhall deceit my actions ſtain ; . 
Nor felt .conceit over me reign ; | „„. 
But I'll be jovial, gay and „„ | 
And live with all in charit ; a . 
But, if my lucky ſtars — 5 
That I in marriage knot thall join, IV. Reb. 
Then may my conſort be as raere 
As Milton or great Newton were. V. I. Reb. 
With him then III to Chatham fail, VI. Reb. 
And there ſteer thro life's chequer d rale. 
Fit fear Nobody's envious ſpell, 2 III. Reb. 
Nor all the ferene wights of Hell; "Wi 11. « Reb, 
But to my loye I will proye true 9s p | 


The 3 Enigma anſwered by Mr. Joſeph James. 
ets talk of chat or this, 
alker well deſcribes a kiſs. 
The, fame anſyvered by Cymon. 


As Chloe was ſleeping, Hodge view'd the dear maid 
With a raptrous eye, and exultingly faid ; _ 
I'Il ſnatch a ſweet kiſs, ere ſhe opens her eyes, 
And claim both the gloves and the Diary Prize! 


Tbe ſame anſwered by Milito of Thingdon. 


Friend Walker, a kiſs is ſure higheſt bliſs. 
To each true and lovely ſweet pair, 


| But oft the fair maid by kiffing's betray d, 


And artfully drawn in a ſnare. 
© The ſame anſwered by « Silvia. 
Indeed, my friend Walker, you're og right 
elight, 
A moſt pleafing ſenſation fills eyery vein 
In receiving ſalutes from a favorite ſwain. 


bal and Enigmas anſwered by Mifs Eliz. cockbin, , of 


"Mansfield Wood bouſe, in Nottingbamſhire. - 


Till Death commands to bid adieu. 


\ 


Da Anſwer to the Enigmas, by Mr. Leonard Walker. 


| Till he gains the 2 Fore and makes 7 a w-—el, * 5 
x 


Accept, my dear Lucy, advice from a friend, 
And adhere to the rules which I now recommend: : 


'Tho! Strephon adores you, be careful of this, 
To repulſe his bold freedoms nor grant him a kiſs, hae 5 


Such freedoms admitted will lead him to more, 


Anſwers to Queries, Rebuſſes, &c. 21 


Ta nothing perſuade you, not love, praiſe, or pelf, II. 


To forget for a moment what's due to yourſelf. VI. 
Let meekneſs and charity guide you 3 life, Wo 

They're ri s of true knowledge for maid or for with; VII. 

And will read you the nonſenſe of fops to deſpiſe, X. 


And to laugh at the pert and aſſected ly wiſe; 5 
No deceit ever uſe to entrap the unwary; Vin. III. 
"Twill end but in fums and ſurely wir LEY s I: 
is advice, my dear Lucy, is homely and plain | 
Vet I think it can do you no harm i in the main. | 
Ceneral Arſwer to all the Enigmas, by Mr: John Clarke f Lincoln, 
As lately I my annuat journey went, 7 
At Maidenbead a pleaſant evening ſpent: | : I. . 
Nothing was wanting to increaſe our mirth, ed 0D 
And drinking deep gave noiſe and no ſenſe birth; 5 bo n 
of - Snug as are mice within their 4oiry-bouſes, III 
5 E drank remembrance to our abſent ſpouſes ; 


mok'd Trinidado whilſt we drank our nappy; 9 
ung glees and catches ard were vaſtly happy: . 
o narrow minded wretch diſgrac'd our board, © 
Nor ſuch who cannot charity afford ; . Fw, 
But all were ſocial; jovial, merry fouls, | . we” 
And briſkly puſh'd about the flowing bowls ; _ 
My faculties grew weak, the liquor ſtronger) 
I ſoon was tipfy and could ftay no longer; 
; Then flily left them as my fancy led; 1 
And took myſeff}, with decency to bed. CV 


| I lock'd my So that none ſhould therein come, VII. 
| —_ And laugh'd that I had play'd them ſuch a bam: VIII. 
With ſweet content I flept away the night; 335353 
„ And did not wake until the morning light. | 
5 The woodlark's ſong proclaim'd th* approaching morn, 7 
7 Afid Phcebus rays ſalute the waving corn. . Prize; 


* 
7 


Ingenious Anſwers to the Queries, Rebuſſes, Enigmas, &c. have 

been received from Miſs Lee, Miſs Brown, Silvia, Beatrice, and 

Meſſ. Rogers, James, Pepys, &c. which for want of room we are 

obliged to omit. The Prize of ten Diaries fell to the lot of Miſs 

liz. Cockbill; whois defixed to ſend co Mr. Carnan's, No. 65, St. 
aul's Church Vard, for them: 


New Oni, Rien, Et. to 1 arfovered 15 net 


| Year's Diary. | 
I. Query, by Mr. Dalby. 8558 
5 How are we to underſtand this ex preſſion of Job, Chap. *xvi: yer. g. 


Leg Dead things are formed from under che waters, and the inhabitants 


reof ? 
II. Query, by . 117 John Clarke. 


Vpon what natural principles are we to account for a ſeemingly 
al alteration of air, climat- and ſeaſons, in many different parts of 
B 
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: | III. Rxzvs,. by Ayleſbury Jack. 


* 
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the world? Why are fammers i in England become of late years ſo wet 


and winterly, and in general, the weather ſo uncertain and variable: 2 


And why is Montpelier not the ſalutary ſpot it uſed to be? 


III. Qurx v, by Mr. John Wales, 


Diarian artifts, make appear 
He long fince hats firſt came in wear. 


| TV. Qurxzr, by Mr. "Thomas Hoy.. 
In the ſecond chapter of Samuel, it is mentioned that Eli's ſons vſed a 
fleſh hook to pull meat out of the pots Ruery, „ was this buck aber 
e Quezr, by Mr. J. Burrow... : | 
If a perſon bee upon the blade of a new knife, razor, &c. the 


or not ? I 


moiſture immediately flies off. What is the reaſon of this? 


/ 


VI. Query, by Miſs Polly Lee. 
As candles „&c. burn much faſter in Dr. Prieſtley's, than in common 


air, might not ſome uſeful method of introducing and confining a ſimi- 


lar kind of air in the ſubſtance of gunpowder,. be contrived, in 
order to render it more forcible and inftantaneous in its exploſion ? 


I. Rz BUs, by Miſs Dale. 


RR quarter of what at the tavern you ſpend, 
And what's without either beginning or end, 
With three fifths of a broad grin, connected together, 
Is a teaz ing companion in hot or cold weather. 


II. Rx Bus, by Mr. Dalby. 


The reverſe of a hue that young Phillis can boaſt, 
And three fifths of a knife when the handle is loſt, 

If join'd,---to the knowledge of fomething you're led 
That always grows thinner the more it is fed. 


Two thirds of a fb and two thirds of bard-qater,, ; | 
Are the foes which French ſoldiers purſue with great * 


IV. Rxxus, by Caput Mortuum, + 


Half a noun with as much of what's. commonly hollow, 
Is a runner, and one you're obliged to follow. 


V. Paradoxical Rxzus, by Mr. G. Pepys. 


When to juſt half a thouſand one evil you ftick, 
You! ve a damnable fellow as fierce as Old Nick. 


VI. REzus „ by Mr. L. Walker. 


A Roman chief, who Sylla's pow'r defy'd;; . 
A Grecian hero, who by Paris dy'd; 
A famous hunter, who a city built; 
A man, who's charg'd in orient climes, with guile ; 
An era, which the Turkiſh people prize; 
A bird, whieh views the. ſun witfReady eyes; NORSE 
A ſage 


et 
Kg 


da 
bed 


nter. 


ſage 


New Enigmas. 


A ſage of Athens; who their laws revis d 1 
Roman prince, by all mankind defpis'd ; 

A man, whoſe chief companion was his lamp; 5 

What ſpruld be always near a ſoldier's camp. 

Th' initials join'd, à town will bring to view, 

F or trade ant riches paralleI'd by few. 


A Paradoxical Problem, by Mr: 25 Silcods., 


Diarian artiſts, if you pleaſe 
To plant me chirty cherry trees, 
Thirty- four rows, nor leſs nor more, 
And in each row exactly four. 
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New Exicnas to be anſwered in the next Year's Diakr, 


I, En IGMA, by Miſs Kitty "486. 


{21 from the earlieſt ages date my birth, 
Pet am not ſeen in water, air, or earth, 
Fond of retreat, I ſeek the ſhady grove, 
A foe to friendſhip, but a friend to love 
The powers of mufic have no charms for me, 
Yer ſtrange to tell, I'm fond of harmony, 
And tho' with wiſdom T am known to dwell, 
And calm content admits me to her cell; 
Vet bluthing, ladfes, I my weakneſs own, 
TO virtue 7 am utterly unknown. 


II. ExiGmAa, by Mifs Dale. 


Tell me, ye learned fair ones, what is this 
Which all admire, yet very few poſſeſs; 
A virtue 'tis, to ancient maids unknown, 


And prudes who ſpy. all faults, except their own: 


Lov'd and defended by the brave and wiſe, 
Tho' knaves abuſe it; and like fools deſpiſe. 
Secure of me you'can no envy move, 

For none can envy thoſe whom all muſt love. 

In fact, my power adds a brighter grace, 
And ſweetens every charm in Sylvia' s face. 


III. ENIGMA, by the late Thomas Sadler: 


Swift as the wind I cleaye the liquid air, 

When to my deftin'd goal I would repair: 
Oft doth the flying deer my fury own, 
And braveſt warriors hail me with a groan. 

Sometimes in ſportive mood by Perſeus' arm 

I have been ſent to ftrike a dire alarm, 

Amidſt the feather'd race; who ſoaring high, 
By me arreſted quit their native ſky, 
Rapid they fall in circling eddies round, 

And trike their talons. in the ſenſeleſs ground, 


B4 


Bold 


* 
——— 2 — — — —— — 
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Bold Robin Hood in me was greatly ſkills, 
And often took me with him in the field! / 
Deſpair and horrer mark'd my fearful way, 
And ſtouteſt heroes ſhudder'd with diſmay. 


Sometimes leſs fear'd, tho felt with great 15 
I take my ſtation in fair Chloe's eyes: : 


Then do the beaux my dreaded power try, 


And pining lovers in a moment die. 
Whene'er fly Cupid would ivade a heart, 


He then invokes my never failing art; 


Secure in me he ftrikes the fatal blow, 
With love's hot fire the virgins boſoms glow. | 
Sweet fleep forſakes their eyes, and from'their bined, 


Are baniſh'd pleafing thoughts, and balmy reſt. 


Tell me, ye fair, my name, from whence I come, 


And may your cheeks preſerve unfading bloom. 


IV. Enxroma, by Mr. John Clarke f L Lincoln. 


Altho' I'm us'd by ev'ry one, 5 
Of high or low condition, 
Vet ſeldom am confin'd alone 
To lawyer or A ician.. 
I'm thought miſchievous as a caty 
On various pretences; _. 
Strange tricks and whimſies I've been at, 
When playing with the wenches. 
No town within our king's dominions, 
But to my talents claim a ſhare, 
Vet people form abſurd opinions, 
And curſe me oft for being there. 
I'm cenſur'd by the keeneſt tongue, 
_ Severely loaded with abuſe, 
And drag a wretched life along, 
Alas! becauſe I'm not of uſe. 
Innocent IT am by nature, 5 
Free and light as noontide air; 
No harſh lineament or feature 
Ever in my face appear. 
The lies of tradefmen, politicians, 
And lottery-ticket ſellers, 
Philoſophers, theologicians, 
Cock-Lane ghoſt, or Punchinellos, 
The cantirg zeal of puritans, 
And Tabernacle preachers, 
The honeſt ways of courtezans, 
And vile death-hunting-ſearchers j 
All theſe the world will not believe, 
- As faith is not their due, 5 . 
Pur pin their credit on my ſleev es 
Becauſe 1 chink chem true. | 


V. Extona, 


* 


V. Ent6Ma, by Mr. B. Cleypole, of We#-Ham, Eſſex. 


Ye ſage enigmatiſts; make room, 
And let your well known fav'rite come, 
Careſs'd by all the Engliſh nation, 
And holds diftinguiſh'd reputation: 
But ftop---perhaps you now will ſwear, 
Like boaſting Falſtaf I appear; 
Becaufe when view'd by ſome they tell ye 
Like him I'm little elſe but belly ; 
Yet I'll confeſs altho' efteem'd 
By others I'm a monſter deem'd, 
No Sphinx or Hydra to ſurprize, a 8 
Or Argus with his hundred eyes; 7 
Of ſuch contexture is my frame, | 
A mouth and body's all I claim ; 


And tho' I'm neither fleſh nor blood, 


Like human beings crave my food ; 
Th' Epicure whoſe conſtant care 
Is coftly dainties to prepare, 

Has ſeldom ſuch profuſe ſupply 


Of rich and ſumptuous fare as I; 


But fate and knaves at once conſpire 
That tortur*d I muſt be with fire; 


And circling flames my entrails burn, 


Which unto ſmoke and afties turn, 


Whilſt I, oh horrible to tell, 


Am emblematical of hell; NE 
But of thoſe torments I make light, 
Becauſe they bring an appetite ; 


For glutton-like know I receive 


All food that my attendants give. 
Amazement doubtleſs will create, 
When I this well known tale relate: - 
What I diſgorge none will deny | 
Proud mortals eat, er elſe muſt die ; 
Enough is ſaid ; declare my name, 


— 


And to the world my worth proclaim. 


VI. Ex IGM A, by Mr. Clarke, of Farn 


— 


ham, 1 Surry. 
Ladies, a female flave behold, 8 Ky 
That's ſore oppreſt by young and old, 


And begs you'll ſhew ſome pity on her, 


For friends all turn their backs upon her, 


Nor think that I your ſuppliant crave 


Your aid unmerited to have, 
Ur wiſk like ſaints of Aaron's trade 
To labour leſs the more I'm paid; 


For cho' I might exemption claim, 
Becauſe your fleſh and mine's the fame; 
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N plead that by my ſhape's confeſt, 
Ine'er was meant for work, but reſt ; 
Yet ſuch like Iriſh pleas ſome dozen, 
I leave to Paddy's coußn's coufin, s 
Who'd rather than not live at eaſe, | 
Lie down with dogs and riſe with fleas: 
| 'Tho' ſmall my timbs, yet in a year 
I tons of h-. ly garbage bear; 
. js 'Tho' fender Tam often put 
To carry loads of learned gut; 
i Oft laden with this pon. lerous freight, 
I groan beneath che finful weight; 
Vet not from weakneſs or from fear, 
For know that I rude ſhocks can bear, 
bs Not blaſts of rattling winds can move me; 
Nor thunders when they roll above me. 
The higheſt nobles cringe to me. 
The greateſt monarchs bend the knee, 
For my aſiſtance many ſue 
In public and in prĩrate top; 
Ex'n ladies take me oft in hand; 
And when I fall they make me Rand 5 13 
Nor can without my aid divine, 5 A 
The lawyer, judge, or biſhop dine, 
For I alone upheld them all, 
And but for me the Pope would fall. 
In my embrace has Sawney R 
Oſt ſeen the lovely Polly Sto, 
With Ragged Robin at her fide, 
In flower of and ey pride; 
Tho' I without the help of man, 
More children bear than women can; 
Vet think not I'm devoid of charms; 
2 For men oft ſleep within my arms; 
Nay more, my mifiteſs oft hath ſeen 
Me take my maſter in between. 
Seylla, as fing poetic rogues, 
Was often lin'd with her own dogs, 
When danger threaten'd,---coward rout ! 
Ia ſuch like caſes mine jump out. 
Wben right divine was much in vogue; 
I was your non Tefiſting rogue; 
When high church tories were in power, 
1 play'd th' obedient paſſive whore ; 
When drunken ſcoundrels ruP'd the ſtate, 
I kept bad hours and ſat up late, | 
Ev'n in theſe virtuous ſober times, 
IT often join in wicked crimes ; - 
When bloods to bawdy houſes come, * 
I bounce and fly about the room; 
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New Enigmas. 


But when they to old Fielding trudge, 
I ſtand as ſober as a judge. ö 


In former ages I was furr'd, 


 F next went bare as any board, 


But if you're now diſpos'd to ind 
My hairy bottom, look behind. 


VII. Eule ra, by Mr. Leonard Walker. 


Ye wiſe and prudent, lend a patient ear 

To one, whoſe friendſhip you ſhou'd all rey ere; 
No needy ſharper claims your ſage regard; 

To ſerve you well, ſhall be my ſole reward. 

I owe my being to the fruitful earth ; 

An artift form'd and gave that being worth: 

All civil ſtates my virtues highly prize; 

Tho' nature's ſons my nobleſt deeds deſpiſe. 

In this bleft iſle, where juſtice freely flows, 
My perſon's ſacred, by che wiſeſt laws; 
The hapleſs wretch, who freedom takes with me, 
Oft forfe its fame, and dearer liberty! 
Whilſt impious men religion diſbelieve, 

At church I ftill attend both morn and ere; 
Nor Pope, nor council, tho” their zeal runs high, 
Are truer guardians to the church than 12 

I'm ftill the trav'Iler's true and ſteady friend; 
And in his journies I on him attend; 

In foreign climes, tho' he ſhould long ſojourn, 
With zeal I ſerve him, *cill his wiſh'd return. 
The hoary miſer oft in me confides, 


To 3 that wealth, which he with caution, hides ; 85 


He ſafely may; I ne'er betray my truſt ; 

Thrice happy Briton, were thy ſons as juſt? 
The ſtage I ſometimes tread, with great ſucceſs, 
All ranks applaud me, and my worth confefs ; ' 


Tho' Roſcius was the fav'rite of the town, 
He never gain'd more fair and juſt renown ! 
No maſter, yet, cou'd ever truly ſay, 


That T demanded either thanks or pay, 

Tho' watch and ward I keep, both night and day. 
To heap up wealth, the world's great end and aim, 
Fleare to thoſe, who ſigh for pomp and fame, 


Ve lovely fair! may I permiſſion crave, 


To prove, that I'm the deareſt friend you have 
Your warmeſt friends muſt yield the palm to wer 
For I'm the guardian of your chaftity ! 

Tho England's fair ones may my pow'r diſclaim, 


Iberia owns it, and reveres my name. 


But I muft now attend my maſter's call 
Adieu! and may ſucceſs attend you all f 
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VIII. Ex ic, 
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vin. Enicna, by Miſs Eliz. Cockbill. 


Ye gentlemen in verſe ſublime, 
Mauls a female bard's weak rhyme z 
Nor think like vou I couplets ehuſe, 
Nor in ſuch trains invoke the muſe ; 
Nor ſhall I fing of lawns nor ritls? 

Nor flow'ry vales nor lofty hills, 

Nor of dd Nereus nor his ſtream, 

Nor take the Sylvans | for my theme. 

But ſuch a topic let me chuſe, 

As ſportive ſouls can ne'er refuſe. . | 
And, Sirs, if you my theme wou *d rraceg. 
You 1 muſt conſult old Nimrod $ race; 1 


And follow cloſe whate*er 


For to Acton I'm ally'd. 
HE I'm no man; no bird, nor whale, - 
ve neither ſhoulders; hair, nor tail; 


. Ts wings I have; cho never fly; 


Nor direct objetts « can eſpy. 

My enemies I ne'er offend, | 
Tho many often ſeek my end. | 
My habitation or retreat; |, 
Is a ſweet pleaſant country ſeat ;. 
Secret's my cot, and ſeldom found 
Either above or under ground : 
Where thro' a life of fears I rung 


And range alternate with the fun. 
Whore is my name, and long has been; 
Tho with my callants ſeldom ſeen. 


And if by chance mankind I paſs, | 
They term me of the female race. 
Yet often in this maſk of mine 


Is wrapt a ſubftance maſculine ! 


Tis ftrange ! Each ſex in me unite; 
Vet ftill-I'm no hermaphrodite ! 
Bur, Sirs, if you my ſhape wou'd know, 


Pray look for me when at Soho! 


PzxIzz ExXIGMA (of 10 Diaries) by Mr. Dalby: 


Vie beaux, and feather'd belles attend FE | 
At my approach obſequicus bend, 
Nor ſhun me, or you may expect 


In tears to mourn the dire negleR ! 


While I, a handmaid of the graces, 


Shall cauſe you many damn'd wry face. 


Is there who've ſeen, in Eaftern pride, 
The Great Mogul triumphant ride? 
U pon the ſelf ſame beaſt that bore him 
*Tis two to one I've rid before him 
For know, I am, ſuch is your will, 
The higheſt office born tao fill, — ; 


New Enigmas, 


1 


No minifter with all his arts 
Can boaſt ſuch penetrating parts. 


In yain the tyrant ftrives to hide 
From me, who am the ſcourge of pride 2 


For, ſhould a wight, tho” high in place, 


Yet, born of mean ignoble race, 
Ambitiouſly uſurp a crown, 

I pull the vile pretender down; 
While on the verge of fate he reels, 
Mankind perhaps my vengeance feels: 
Yer, let me not increaſe your fear, 

A meagre form at beſt I wear ; 


0s tho” you often me will find 


ike two with backs together join'd, 


A fool who ſhouldn't chance to know me 


With half an eye may ſee quite thra' me. 


When with.majeſtic pace, you oft 
Tn querpo ſee me ride aloft, 
Tho' J am not accus'd of fear, | 
Vet, coward like, I chuſe the rear; 


There firmly fix'd, and fafe from harms, 
Am half eclips'd dy Cblo:”s chatms.--- | 
When croſſes vex I make a ftand, 

Nor do my bufineſs out of hand ; 

Yet, Garrick like,---for 'm but mall, 


The part T play is capital; 


But oft employ'd like ſtateſmens tools 


1 In dirty jobs for knaves and fools, 
Then like ſome grov'ling dunce, you ſee 


That blockheads are my company; 


This, as a reaſon ſome expound 


— 


With monfieur why I'm always found ; 
Tho' with him ſeldom I'm at peace, 
And like him often our of caſe. 


0 Got bleſs bur, it is ſaid 


With me ne'er troubles much his head, 
Yet, from his eyes at David's ſlir ine 
once a year extract the brine, 
hich falling from his ruſſet cheeks” 


| 15 ſalt to roaſted cheeſe and leeks: 
Nor let that image turn you fick, 


I'm the Arcanum Cepbalic; 
No Pulvis Neftram equals me, 


From dirty Scotch up to Rappee. 


After what's ſaid, I need not name 


That I a bold intruder am 3 


_ Nay, impudent, for tis averr'd 


J once catch'd Moſes by the beard.--- 
ut hold, for now I make no doubt 
en Numſcull*s 's ſelf can find me outs 
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Anſwers to the Mathematical Queſtions propoſed a laft 


Year's Diary. - 


5 7 > QursT10N, anſwered by Mr. Joſeph Bird, jun. of Ipſwich, 


„„ . | | $- 
B* dividing the ſecond equation by the firſt, XE—xy + =— which 


taken from the firſt, gives 2 & = rs — or xy = d by add. 
a 2 4 


Ing this to the firſt equation, and ſubtracting it from the above, we have 
; 9 S$ | 
a? + 2 x y Tad, and x?—2 x Y -d, and extracting the 


e root, & +y = N +, and x — = [ia whence 
| 5 


ax=Iy/a FT +6 E—4 and =I = | 4. | 


In the ſame manner it was an ed Ey Mr. Hugh Weetman of Ben- i 
nington; Mr. W. Watſon of Alnwick; Meſſrs. James, Merritt, 
Barker, John Clarke of Lincoln, and Hatton the fropoſer. | 


ens! 


II. QuzsT1ON, anſwered by Mr. Joſeph James of Stoke-Biſhop, ner 


Let x and y be the required numbers; then x*þ+y?—1 and xz2—y?—1 
are ſquares, and their difference is 2 2 which being reſolved into the fac- 
tors 2 y and y, and half the difference ſquared and made equal to x? — 
5? — 1, gives 42 = 5.5 * which aſſume equal to the ſquare of 


1 + wy and y will be found equal 2 


. SON 
SEE, in which if & be taken 1, y =8andx=9g. 
WE the 4 | 3 : ; 
Nearly in the ſame manner this queſtion was anſwered by Meſſrs. Ainſ- 
worth, Barker, Clarke, Fininley, Hedley, Moody, Merrit, Smith, Swift, 
Watſon, Weetman, and the propoſer. a | . 


and conſequently æ& equal 
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III. QursT10N, anſwered by Mr. Ainſworth _ 


: TVUpon AB, AC including the given < BAC, reſpectively deſcribe 
ſegments of circles, containing 4 right s. And biſect EF, the tine 
Joining their centers in G, draw GA, and upon it deſcribe the ſemi- 
circle G MA, in which inſcribe the chord A M, equal to 4 the dif- 
ferehce between A B and AC. Then upon A M produced, let fall the 
L's B, CQ, and the thing will be done. 


i 
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E G=GF, HM 


4 NA A 


ly A IA H=z2 
A M the given 


2 AH = the given 
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Demonſt. For pro- 
duce A 5 A Q to 
meet the circles in 
K, L. and draw B 
KC Lis Alſo let | 
fall the 4-'s E H, 
F I. Then becauſe 


M. conſequent- 


difference. And A 
L-AK=3SA I— 


difference = AC 
AB, or AL -A C 
=AK—A B. But - 
becauſe the <'s C | K CS 1 5 

L Qand B K P are by conſtruction I right s, QL = QC and DK. 
=K B. Therefore AL= AQ+QC, nd AK S AD +DB, 
and conſequently AQ C- ACS ADT DB - AB, or which 


is the ſame thing, the diameters of the circles inſcribed in the A's 


A Q and B D A are equal. Q. E. D. | 5 | 
Algebraical ſolutions avere alſo received from Mr. Hardy, the propoſer, 


5 and ſeveral others. 


IV. QuEsTION, anſwered by Mr. William Watſon of Alnwick. 
| 5 a xx 


„or by taking the 
| : : V a2 — x2 . 
fluents y = arch whoſe fine is x to rad. a. — 5 22x23 Alſo & 


From the given equation is had y = 


\ 


AS ni ans whoſe fluent is Ea X arch, whoſe ſine is” x to rad. a— . 
i 7; 25 8 65 


a+ ix X Va? —x2, Or by ſuppoſing that x = o, when y =o» 
the correct fluents of 3 and xy will be PIT a% —x 2) + arch, whoſe 
fine is x to rad. a. And 42 ＋ & a X arch, whoſe ſine is x to rad. a 
ATEX Va = x which laſt taken from x y =ax—xV a* —x2] 
+ x X arch, whoſe fine is x to rad. a — will give the fluent of y. 

In the ſame manner it 4vas alſo anſwered by Mr. Ainſworth; and the an- 
favers given by Meſſrs. Bonnycaſtle, Barker, Caput Mortuum, Hampſpire, 
James, Merritt, Pepys, Weetman, and the propoſer, were nearly fimilar. 


: V. QvnsTION, anſwered Ly Mr. Ainſworth, and the Propoſer. | 


Put So : = r. and for convenience ſuppoſe a = 1. Then the pre - 


ſent value of the whole eftate will ber + 2.7 2+ 37 3+ 414 + Kc. 


— — 


— 
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which x may eaſily be found= 33795 or nearly 34 years, the time required, 
The anſwers given by Meſſrs. Bonnycaſtle, Dalby, Hampſhire, James, 
Sanderſon, and Pepys, avere nearly the ſame as above. 
8 Ni. B. The ſixth and ſeventh queſtions were inſerted by miſtake, the 
ene having already been anſwered in Mr. Laauſon's Tangencies, and the 
; Tolution of the other taking up more room than is conkiſtent with the 
limits of the preſent diary. 


VIII. Qursriox, * by Mr. Ainſworth. 
Let s be the required ſum, and 2 1 + 3 =- m, or m = 2, then 


by the nature of the ſeries —2 Km l X m3 = 8. or 4 — 4m 3 
+ 4 m2 — 2 m The correct integral of which is found by page 


* hy — 
en n by — 
OT —— B.7; 


r 
wt * " * 33 
r 


* — ws — mo 
7... al ed. are 
; * : # 
"FL ; 


i bd 


— . 


ts, N 2 — "25 722 
= "25 . 
2 — . 


m7 1 
46, Emerſon's [ncrements, to be = = 15 m I. z mo 6— m % 


+ 303+ 4 —4m—3+ . 
This ee 2vas alſo anſwered by Mr. Ur. Bowerburne, from Ster- 


ling's Differential Method, and by Mr. George Sanderſon, and Mr, 
John Bonnycaſtle accerding to the method 0 of Increments. : 
IX. QuxsT10N, RAFTERS by.. Mr. 1858 nee 

Let B A be produced to P 1 
» that BP may be to PA e 
in the given ratio of BL to 5 
AR and B M to AS and I 
draw AC and G H parallel 
to B M, and join PL, PM ſe 
meeting A C and G K in the h. 
points C, D, E, K and join ar 
the points C, R and 4} S, i: is 
T and K V. 

Then by conſtruchon, BP; 6 c | „ieee 
PA: : B L: A R but BF: 5 N 2 tot 
P A': B L: AC therefore £ Ac G B Wit 


AC=AR and by the ſame reaſon AD= AS 5 D 8 p rale boi 
to CR; again, becauſe AD and G K are parallel, BG: G . : 2 L 
3 e K D, but BG: e N MV: 


— 


% gbo ene * 
” 
Vee a 44 4 — 2 es — — 1. <a 8 PIT 8 — 2 
— 1 lene $" * 
r n — — „ee y OE x : 


| elegant geometrical e were 72 received from Meſſrs. Ai 
and M 


| taining the given vertical angle, and take any line MN and NP per- 


to the given baſe 3 join M P meeting the circumference in D, then 
Ab C is the triangle required. TR, et, 


„. 
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VS by hypotheſis; wherefore CR, DS, H T and K V are parallel; | 
nowHT:CR::BG:BAandCR:DS::AC:AD, and D ! 
Ss: K V:: (MD: MK): : B A: B G, therefore H T:KV:: \ | 
AC:ADbutAC:AD::GH:GK therefore GH: GK ::H | 
T: K V and conſequently the points G, T, V which divide the line. 
B A, L R, MS in the given ratio of BG to G A are in a right lines | 
| Scholium. This queſtion is in effect the ſame as Newton's 23 lemma, | 
which ⁊uas not 3 "by the prog” at the time of ſending it; hows= 1 
ever it will doubtleſs be agreeable to the readers to bave different ſalutiont 
to ſo uſeful a problem. 3 | 
In the ſame manner it was anſwered by Mr. Ur, Bowerburne ; ver; 


worth, Sanderſon, oſs the propoſer. 
X. Quz#T10N, anſwered by Mr. William Fininley. 
ruc. Biſect the baſe AC in M, on A C deſcribe a ſegment con- 


peadicular to it; fo that M N may be to NP as the radius of the circle 


For draw D B parallel to NP then MB: 
BD: : R (radius) : A C therefore DB x 
R= ACX M B conſequently DB X 
diameter = AC Xx 2MB—AD2—D Cz; 
but DB 2 RS AD x DC by6. Eucl. 
therefore A DN DC S APD: DC. 

Geometrical conſtructiont were received from 
Meſſrs. Ainſworth, Barker, Moody, and John 
Clarke of Lincoln; and wo elegant algebraical 

ſolutions Meſſit. Watſon, James, Weet- - 
man, Merritt, Pepys and Caput Mortuum. * 
XI. QyzsTtoN, anſwered by Mr. George. Sanderſon. | f 

Anais. Let C D be the given difference, then becauſe A D and | 
AB are equal, ADB=ABD, and F AH being half FAB is 4 
equal to A DB, therefore A H and D B are parallel, conſequently A HB | 
=HBN but A HB is half the ſupplement of AC B (by Prop. 3, - 
Diary 1777) therefore H B N is halſ the ſupplement of C: Hence this | 

Conſtruc. On HD deſcribe a circular Ee 5 
ſegment containing an angle equal to | 
half the angle C together with a right 
angle, cutting C E in B, then A CB 

is the triangle required. LEE, 

Limitation. When the circular ſeg- 

ment deſcribed on DH neither cuts nor 
touches C B the queſtion is impoſſible z 
it is alſo evident that whether the 
point D be in A C or AC produced the 
method will ſtill be the ſame. | 

In the ſame manner it was an- 

ſwered by Mr. John Burrow z alſo 
very elegant geometrical ſolutions wwere 


eeived from Meſſrs: Ainſworth, © H ei 
43 „„ 0 Pont;raftle, 
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Bonnycaſtle, Barker, Dalby, and Dixon; and algebraic anſwers From 


alſo to EF apply H 


and AB C vill be the triangle required. 125 


E draw A, E, B, to cut G H at right N 


Meſſrs. James and Watſon. e 5 
The ſame anſwered by the Rev. My, Crakelt, of Northfleet, in Kent, 
Conſtruc. Make B D = the given perimeter, the DBS = the 
given vertical one, and B E and P F each equal the given difference 
betwixt the baſe ang E | . . 
the fide, and join - 
points E and F: take 
E G at pleaſure, and 
parallel to B D draw 


G H equal to 2 8 E; 


I=GE, and com- 
plete the parallelo- 
gram G H IK: then 
thro' the points E, 
K, draw the line E 
K C, and afterwards. 
C A parallel to K G, 


Demon. By ſimilar triangles E G:GK=HI (Euc. 1. 31.) :: E 
A: AC. But HI = E G, by conſtr. .. E A AC, and con- 
ſequently the difference betwixt A C and A B is E B.------ Moreover, 
55 ſim. triangles, EA: EG: : EC: EK :: CF: K I or GE; 

ut G H=2G E, by conflr. **CF=2EA=EA+ AC; and 
of courſe, fince BE and P F are equal, [CF+FDorCD=AE 
+EB+ACorAB+AC, and adding B C to each] AB +B 
C+CA=BD the given perimeter. Q. E. D. | 
XII. Qursriox, anſwered by Mr. George Sanderſon. 


Confiruc,, Let M be half the given baſe, and N half the difference 
of the fides, make C E equal to given biſecting line on which produced, | 
take C K to E K in the duplicate ra- g Es 
tio of N to M; again by prop, 5. cor. | 


3. D. 1777. produce K E to H, ſo * 
that C K: K H:: NZz: HEN HC f 
and having ereted on K H the per- 4 
pendicular C G to meet a ſemicircle pla 


deſcribed on K H, join G H on which 
deſcribe the circle H A G B and thro? 


angles in O, and meet the circle in A 
and B join AC, BC and AC B is 
the triangle required. 


- - 


Demon. Join A H, AG, GK. 


H. 
and to G H and A C draw the perpendiculars C F and H D*- through 
D draw F I meeting A B in I. 9 5 8 "+ RS 
The right angled triangles G E H and A P H are fimilar, and the 
triangle K C is fimilar to HCG ++ C Ka; K G2 (CK XK H):: 
A Lz: A Hz ( HEX HC): : CK: KH:: NZ HEX HC G 


elde ε 55 conſtruc . 


e 


ſtruc . 


RA coincide with A E. 
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conſtruc.) wherefore'A D N equal (by prop. 9. page 40. Diary, : 
1777.) to half the difference of A C and B C. moreover as the right 
angles C F H and C DH are ſubtended by the ſame baſe C H, a 


circle will paſs through the four points C, F, DP, H, whence the angle 


'DFH=DCH=AGH, (Euc. 21. 3.) wherefore I is parallel 
to A G. and by ſim. triangles A Dz: GC2:: AH?:GH2:: A O2: 
A G2 whence alternately A Dz: A OZ:: G C2 ( G F X G H): 


AG (GO ITG H):: GF: O:: CK: : K E:: NZ: M® (by 
conſtruc.) again by alternation A Dz: Nz: : AO: M2 but AD 
N therefore A O g M but A O equal to half A B (Euc, 3 3.) there- 


fore M equal to half A B. Q. E. D. 


Algebraical ſolutions were alſo received from Meſſrs. Barker, Bower- 


burne, 3 Hampſhire, Merritt, Pepys, Watſon and 

Weetman, &c. and geometrical ones from Meſſrs. J. Burrow, and I. 
XIII. QuzsT10N, anſwered by Mr. Iſaac Dalby, the propoſer. 
This queſtion requires that when the three planes are formed into a 

ſolid angle, the two firſt planes may make a given angle; which is a 


caſe that ſometimes happens among carpenters and ſtone-cutters, &c. 


and its reverſe being equally neceſſary, I ſhall here give ſolutions to 


both; as they may ſometime happen to be uſeful to the practical 
n Ben ES 83 | 
85 given plane angles e „ A 
be ſpread out on a plane; it is required 

to find the angle that would be made 
by the planes R AS, E AQ ſuppoſing 
them revolved about 8 A and AQ till 


Take Anm equal A M, of any given R 2 
length, and draw M P and m N perpen- J. G "x 
dicular to AE and A R meeting AQ, be I | Q 
and A'S in P and N, and on PN deſcribe a triangle ſo that PD 
PM, and N DP Nn, then ND is the angle required. 

The demonſt. will be evident by conceivi 


iving the triangle N DP re- 

volved about NP when AR and A E coincide, for then the points 

m, D and M coincide alſo; PD | 5 . — 
Secondly, Let the angular planes R AS, QA E be given to find 8 


* 


AQ fo that when R A coincides with A E the angle made by thoſe 


planes. may be given, | | | . 

Take Am= AM and draw N and MP as before, then make an 
angle N DP equal the given one and take DN N and DP =P M, 
then on NP make a triangle whoſe ſides are the given lines N A, AP 
which determines the required triangle. | $2 | 

Solutions <vere alſo given by Meſſrs. Ainſworth, Bonnycaſtle, Hamp- 
thire, Sanderſon and Pepys, e 5 1 : 
XIV. QuzsT10N, anſwered 5y the Propoſer. 

In the given curve B D C let there be taken as many points D, M, 
N, &c. as are ſufficient to determine a curve of the fame kind (for ex- 
anple, 3 for a circle, 5 for a conic ſection, &c. ) and parallel to the line 

e ee C given 


25> yon, a 
— * — - — mg . 
— — _— — 
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given in poſition draw M m, N n, &c. equal to the given line ; then 
through the points m, n, &c. draw a curve of the ſame kind as the 


given one, meeting A R = TY 
G the other given curve | | | 
in E; then DEP will | 
be the line required : For - 


if from a point, lines be -= 


r lines be taken peo —— n 
in each having a conftant og, 
ratio, then if the ex- /N UW 


tremes of one fall ina K 8::.P | \ C 
curve of any kind, the | : | 

extremes. of the others will fall -in curves of the ſame kind; and 
when the point is at an infinite diſtance, as in the preſent caſe all the 


lines DE, M, will be equal, and BE mn equal to B DM N. 


This Problem will be found of great uſe in reſolving and determin- 
ing the limits of many geometrical queſtions ; I thall only ſubjoin two 


of the eaſieſt examples, 


t. Let there be given, two circles in magnitude and poſition and alſo 
the direction of a line, it is required to intercept between the periphe- 


ries of the two circles, a line parallel to this line which may be the 


leaſt or greateſt poſſible, | 1 
| Suppoſe a line drawn through the centre of one of the circles parallel 


to that whoſe poſition is given; then if this circle be ſuppoſed to move 


along this line till it touch the other, it is evident that when it touches 
it will be at its limit, and in that caſe the diſtance of their centres 
will be the ſum or difference of their radii :, If the part intercepted is 
to be of a given length it is only requiſite to ſet off that length from 
the centre in the line aforeſaid, and interſect the other with the radius. 
2. AS F and BSQ are two concentric circles and P a given point; 
required to draw a line through PP, | 
ſo that the intercepted part Q S 
may be of a given len gt.. 
Join PC and draw DEW pa- 
rallel to P C fo that DE may be the 


5 


g \ 


given length, let C W be perpen- 5 —— * L 
dicular to D W and with the diſ- | E 
eance C W deſcribe a circle and draw DY K . 


a line from P to touch it, meeting 
the other circles in Q and 8 then | = 

SQ is the given line. For DEk= . ö; | 

SM therefore DW =SR but EW=QR conſequently DES Q; 
and the limits are determined by the laſt, 

The conſtruction is the ſame whether the point be within or without 
the circle, and ſerves ſor all that Dr. Horſley has ſplit into a dozen 
caſes, and filled. eight pages of his Book of Inclinations with ; and 
here it may not be amiſs to obſerve that the limits of the problems con- 

tained in'that book, may be determined in a much fimpler manner than 
that uſed by the Doctor, from this principle; that if the rectangle of 
two quantities be given, their ſum will be leaſt when their difference 
is leaſt, and their ſum greateſt when their difference is greateſt. 
II gucſtion <6: alſo anjwered by Mera. Ainſworth, Bonnycaſtle, 
Palby, aid ſcberal others. 8 XV. Quzw 


en 
he 


Tg 


beginning of the quadrant: Then if e be the middle of the ſemicirc, 


"cb and mea reſpectively; conſequently 


Problems and Solutions. 37 
XV. ation, anſwered by Mr. J. H. : 


As the ſection of the ſolid in any part whatever, parallel to the 
horizon remains the ſame, it is evident the content of the ſolid will be the 
ſame as that of a priſm of the ſame height ; and as the velocity of any 


point aſſumed in the triangle may be conceived to be divided into an 


equable horizontal motion, and a vertical one uniformly accellerated, 
the lengths of the ſpiral curves deſcribed by the angular points will be 


the ſame as thoſe of parabolic arches. The manner of determining the 
- ſurfaces of figures generated in a ſimilar manner vill be ſhewn in a 5 To 


umher. 
In the ſame manner it was anſwered by Mr. Ainſworth, and ſome others. 


5 Parzr QyraTION, anſwered by Mr. Jeremiah Ainſworth. is 
Upon any line a b taken at pleaſure deſcribe-a ſegment of a circle to 


contain an angle equal to the common difference of the arches z which 


biſe by the diameter g p, and make the angles p g d, p ge equal to 
the reſpective diftances of. the middles of the equal arches from the 


gep, the angles dg e and c g e will evidently be their diſtances from 
the iddle. On * produced * let fall the perpendiculars d n, c m 
and join d ay d b, c ay eb; then fince by Eu. 29. 1, the 4 g dA Ad 
t and gem c g p, alſo g d b Rg 5 5 


# 


= by conſtruction, 4 the common dif- 
ference of the arches. It therefore fol- 
lows that the 4 arches themſelves will be 
the meaſures of the sn db, nda; u 


the ratio of their reſpective tangents 
will be that of b » to an, andbm to a 
n. Of the two arches ec, ed let gc be 
the greater, and conſequently 6 n greater 
than þ m. take n: 3 a:: bm: bs | t aber oe 
then ſince & n is greater than h m, 3 a is 7 . 


greater than 6 s, and conſequently a m than s m. but by compoſition 
bn:an::bm:5s m. and becauſe s mt is leſs than a m, þ m has to s m 
a greater ratio than it has to @ m; conſequently 6 n has to @ n a greater 


ratio than 6 has toam. Q. E. D. | | ; 
And when e d = ec. the propoſition is evident — therefore al] the 
caſes are demonſtrated — * that the 4- c x muſt fall upon a b produced 


appears from hence; that if the diameter a r be drawn and r joined, 
it will be + to 2 b (by Eu. 33. 3.) therefore by the nature of the 


queſt, and conſtruction the <p g c can never be equal to orleſs than 
half the common difference of the arches =grb=p gr. 
be ſame anſwered by Mr. George Sanderſon. 


Let AT be the given quadrant, t the middle point, O the center, and 
Aa, Ab, Ac, Ad, the four arches taken ſuch that 0, the diff. of the 


two firſt may equal to cd the diff. of the two laſt; alſo let AB, AC, A 


Y, and AE be tangents to the ſaid arches ; and having Joined OB, QC, 
f ; 8 3 5 N 1 OD, 


ag '* . 
; 
9.9 r 
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angle EO G = AO C. join E, 


than c, the angle AO, (AO 
(e OI) and when equal, equal; | 
and when leſs, the angle A | #2 
O5 (AO C) is greater than FOT.(c OI). Whence the angl 
H is accordingly greater equal to or leſs than the angle E A G, and 


a given point in DA 


ment thereon con- 


O D, O P, on OE asa diameter, 
deſcribe the ſemicircle O A. E, 
to which draw O G making the 


G, cutting O D produced in F, 
and A H drawn || to OD in H. 
Then becauſe AE is to OI 
and AH to OD the angle EA 
H= F OI (= CO I) and the 
angle EAG τ EO G (Eu. 21. 
3) (by conſt.) AO Cor AO 


3. But as the arch ab, c d, and FH. 


At, = t I, when bt, is greater 


C) is manifeſtly leſs than FOTI 
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E 


e EA 


the line E H, accordingly greater equal to or leſs E G, but the tri- 
angles G O E and G O F are reſpectively equiangulaw to the triangle 
AOC and AO B. AC: AB:: GE: G F and by fimilar tri- 


angles AE: A D:: HE: HF; but when H E is equal to G E (or 


the point H falls in G) HF = G F, then G E: G F:: AC: AB:: 
AE: AD, again when H E is greater than G E the ratio of G E to 
G F is greater than that of HE, to HF, and when leſs, leſs, (as 
is demonſtrated Barrozw's Geom. Lectures, page 121). Therefore 
when HE is greater than G E (ö greater than cr) C A to AB is a 
greater ratio than E A to A D, and when leſs, leſs. Q. E. D. 


Me ſame anſwered by Reuben Burrow. | 
Lemma. DA and DB are two lines given in poſition, and A 


making ABC a2 
given angle ſo that 
AC may be the 
leaſt poſſibleQ. 
Take any line Ac 
and deſcribe a ſeg- 


taining the given 
angle, and draw do 


parallel to D B touching the circle in 3, then Ab will be 


poſition of A B. 


z It is required to draw two lines A B, 


BC 


A 


the required 


For by ſimilar triangles dA:Ac::DA: AC, and if any other 
line A R. be drawn, and RS make the given angle with it, and N/ 
be parallel to:B D, then FA: Ac: : DA: AS but the ratio of 4 


tio of D A to A C is greater 
is greater than A C, 
Corollary 1. Let the given 


dicular to A &, then if it was required to find 


A to Ac is greater than that of F A to A c and conſequently the ra- 
than that of DAto AS wherefore AS 


angle A B c be right and d Q perpen- 


two arcs differing by 3 


* £ . 


AB and RG are equal; then if A B 2 


r R then (becauſe radius is a mean 


1. GH: rr t. AH wherefore r. R 
RF: FP: : AE: E D but RF: FP: 
RQ: and AE: ED :: AQ QQ, 
therefore A C and R S are equal; but if 


6 greater diſtance from 7 than R G, and 


the baſe and the rectangle made by the | 
. fide adjoining to it, and the ſym or dif- ins 
| ference of the other two; to find the 11 


angle, draw EQM perpendicular to AQ 


cribe an equilateral hyperbola whoſe 
axis is E Q meeting the others in P, p, P 


meeting A D in D, 4; then ADE, 
AA E are the triangles required. 


therefore A D ＋ DE NP, and 


| D=A N PR=the given power of the 
hyperbola: Aſo dE = dp and Ad 


Ax, therefore d E dA and 
nj 5 Bp 4 g 
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given n ſo that the tangent of the greater ſhould have to the 


tangent of the leſſer the leaſt ratio poſſible, the greater arc would ex- 
ceed 459 by half the given difference, and the leſſer would be leſs than 459 


by half the difference: for if A 7 be half the ſemicircle, Ac h is = 459 
+ber=459 Ad b and hd == Ad Q. Ad Ac 


Adb=459 —LAd5=DAB. 


Corollary 2. Hence alſo the more the angle P AB varies from 450 
_ the dif. the ratio of D A to D C becomes the greater. | 
To apply t . 

t, and let A H and B H, RH and G H be four arcs: whoſe differences 


and R G are ſo poſited that f B 


proportional between the tangent and 
cotangent) . RH: :: : t. HB and 


H: f. GH:: r. AH: f. HB that is 


any arc v z equal to R G be taken at a 
roy be drawn + to Q H meeting Q > in 4v, and wv r be parallel to 
QN meetingQw in r, then vr will be greater than R $S by the lem- 


ma, and conſequently the ratio of v Q to Qr or & y to y w, is greater 
than that of RF to FP, and on the contrary when v is taken 
nearer to t, the ratio will be leſs. . 7 


The Prize of Twelve Diaries as the lot of Mr. Ainſworth, and that of 
= Six, of Mr. George Sanderfon. 5 | 
© Anſwer to the Px1zx:-QutsTION, omitted laſt Tear. 

Lemma. Given the baſe, an angle at N N | 


triangle. | 55 
Let AE be the baſe, EAD the given 


and take QM = Q = QA and with 
the aſymptotes AM, AR, and An, 
A R, deſcribe two hyperbola's whoſe D 
powers are the rectangles of the ſum 
and difference reſpectively; alſo, deſ < 


and draw P D, pd parallel to A R 


For DAS DN and DET DP. 


ADT DE) x ADS PN X A 


his to the queſtion, Let K H be a quadrant, biſected in 
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thro? the point P || | 
Io apply this to the problem in queſtion, Let P C be parallel ta 


Fes to 


: Let x be the price required, then as A receives 


'S 2 9 "4 * * * * 
To. a 
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conſequently (dE d A) Xx dA=npXdA= zpr AS the 
given quantity. LES VV . 

Hence if any point E be aſſumed in A C (ſee Fig. 2.) and E F be 
parallel to AN and FM F E and if D be found by this lemma, 
fo that (AD+ DE) x DES AM XEW then if a line be drawn 
to D E a fimilar triangle will be determined. 


3 


F ²˙ Ls. 

AN, then it is evident that the triangle will have no limit when 
drawn on the ſide of P C fartheſt diftant from A, but when drawn 
on the contrary fide, there may be found ſuch a triangle DEF as 


will when the queſtion is poſſible be the limit of the triangles drawn 
on each ſide of it; which limit may be thus inveſtigated. 


Let P be drawn indefinitely near P E, alſo hc parallel to A C and 
B, then becauſe the triangle DEF is at its limit, by the 
ſuppoſition ; the triangle 5 f » will be ultimately equal to it and their 


variations alſo equal, that is Dc + Db +Ee=Fzx.” But DA: 


DE;: DB: De, and FA:FE::Fx:Eethzrefore De + D5 


DE. FE 55 
+ EE N DBT DESY T FAN Xx F. F, hence DB: F 


2: (F A- FE) x AD: (ADT DF) „ AF; bot DB: :: 


PD: PE and f: FE: DA: A E, and E: F.: AE: AF 
conſequently DB: F:: PD / DA: PRN AF; but PDx D 
A: PEN AF: (AF - FH NAD: (ADT DU x AF, 
wherefore PD: PE: : AF —- FE: AD +DE: Let E W be 


parallel to AD meeting P A in W, and FM F E then becauſe 


PD: PE: : DA: E W therefore DA: EW: : AF — FE: AD 


ID E that is AD: EW: : AM: ADT DE. Hence this. 


Conſtruction. Draw P D E (by the foregoing lemma) fo that AD Xx 
(AD+DBEB)=AM x WEandEF parallel to AN, then DE 
F is the triangle required. CO Ein ger rg ye 

N. B. The folution of the barter queſtion at p. 20. being founded 


on Malcolm's falſe principle, which hath generally been uſed by moſt of 


the modern writers, I'drew up, and intended to give a paper on that 
ſubject in laſt year's Diary, but being obliged to defer it, ſhall here 
inſert two caſes only, from whence the atoreſaid ſolution may be 
corrected and anſwers given to problems of a ſimilar kind. | | 
1. Suppoſe A has goods which he ſells at a, but barters at & to have 
— pars of the amount in ready money ; B has goods worth c each; 
what price muſt he rate them at, to be equivalent to A's barter price? 


2 in ready money | 


for each piece bartereq which is only worth a, the remaining part of 


max m x: 
price 1S X — rn wherefore Cc 


exc piece which i is not paid for but exchonged i is only worth PUR; 2 3 : 


9 
— . mb 


but A values it i in barter at $2, therefors c muſt have Gs ſame 


me to x as a — : Hence this rule. 


| Subtra@t S parts of A's barter price from his ſelling price, and alle 


from his Viewer price and (ay, as the firſt remainder is to the ſecond, fo 
is B's ſelling price to his barter price required. 


2. Suppote A has goods worth à each which he charges in barter at 
Z; and B has goods worth c each, which he would barter with A, to 


| have © — parts of the whole i in ready money; at what price i muſt B rate 
/ bis ns to be equivalent to A's barter price 2 


Let x be the price ſought, then == is the ready money B receives 


each piece he barters, and therefore the real value of that part of each 
| piece Which! is not paid for, but exchanged, is c — but its barter 
EF 7 


and conſequently by roduftion, a + == F 5 1 * b::c:s 


5 which gives this a Np 15 , 


Add - e parts of A's barter price to bis ſelling price, and as ts 


| his e Price, and ſay ; as the firſt ſum to the ſecond, fo is P's ſelling | 


price, to his barter price. 
A corrett᷑ ſolution to the 12th queſtion will be see next Tear. 
A to S. Clatk's objecticns in the T. and C. Magazine. they can impoſe 
upon none but * as are as yu dunces as 2 ef if ang Rs —_ Ve 


2 notice. wi 


, - 


a 


0 —— . eta, 


ARTICLE xn. 


Additional Remarks on the E quation of Payments. 
Ey Reuben Burrow. | 


| -H E ingenieur and learned profeſſor Hutton, Ef.” having in the 
laſt edition of his Arithmetic, introluced a new and very polite 
method of confuting the arguments advanced in the Diary for 1777, on 
the ſubje of equation of payments; viz. by repreſenting the writer 
as a malicious defamer and an ignorant pretender; and notwithſtand- 
ing the authority of ſo W ak Fo A perſonage, there being fill many 


ne ſo obſtinate as to retain their former N that abuſe | is not 


—_ 15 ation, 


r 


Problems and ne i ee 
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demonſtration, and that falſe reflections on a perſon's moral character 
mould have no place in matters of ſcience; I have therefore in te. 
| ſpe& to ſuch of my readers, taken the liberty, of giving ſome far- 
ther confirmations of what I before advanced, and alfo to ſhew, that 
3 the rule which the © ingenious profeſſor” affirms to be rhe only 
IN i t true one, is not only falſe, but even falſe on his own principles; 
2H that both Kerſey's principle and Malcolm's when rightly applied bring 
4 out exactly the ſame concluſion as the old method which he has re- 
S and that the learned profeſſor's miſtakes ariſe from not 
nowing how to find the amount of a ſum of money for a given time 
at ſimple intereſt. | | TY 
As compound intereſt 53 . 
1s an increaſe of money day by day _ 
„ And month by month, exactly in proportion 
1 „To the elapſe of time '- 
ſo fimple intereſt is univerſally allowed to be that whoſe intereſt is 
ſuppoſed to bear no intereft 5 or which is the ſame, it is a ſum of 
money payable at the end of the time of any tranſaction, for the uſe of 
money during that time, according to agreement: the truth of this 
will fully appear from the general practice of the beſt writers, and 
from common acceptation; for when tranſactions are ſettled accord- 
ing to ſimple intereit, the ſuppoſition that the intereſt bears no intereſt 
is the ſame thing as ſuppoling it to be of no advantage either to the 
dedtor or creditor during the time of the tranſaction; but to have 
the uſe of money is certainly an advantage, and therefore the intereſt 
cannet be payable till the end of the time; for if it be payable ſooner, 
the creditor has doubtlefs a right to uſe it, and of courſe acquires an 
advantage by it, or which is equivalent, gains intereſt upon intereſt 
according to ſome fpecies of compound intereſt; which is contrary to 
the ſuppoſition ; and conſequently either the intereſt is not due till 
the end of the time, or elſe it is no advantage to have the uſe of 
money: But perhaps the profeſſor, as being a ſchoolmaſter, may like 
- the argument better in this form: ME Poo 5 
I. If any thing be payable in the intermediate time, it muſt be in- 


1 


— 5 3 


" tereſt ; | . | | 
2. ut the intereſt is allowed to be of no uſe to either party in the 
8 internen genime ; 85 ; | | 
Me 3. Therefore, that which is payable before the end of the time is 
| of no uſe to either party. Now how the profeſſor will contrive to pay 
3 the intereſt ſo as to be of no uſe to either party I cannot deviſe, un- 
az eſs he do it in the new halſpence that nobody will take ;—but falſe 
£ 5 principles ate not to be eſtabliſhed by a quibble. 781 

Coreilary 1. Hence if a ſum of money be put out to intereſt for a 
' given time, the' creditor has no right to half the intereſt at the ex- 
| poiration of half the time, but only to ſuch a part as would amount to 
Half the intereſt at the end of the time; and to for other intervals, &c. 
Corollary 2. Hence alſo, if 11. be put out to intereſt at the rate r for 

i 3 A FE Jef hs 31 
the time 2; its intereſt for any time & leſs than : is op ny 


For 1: 1121 - rt ens x the intereſt of 11. from the time x to the 
ex piration of the remainder of the time t, therefore xz + rt — x7 is the 
- 285 5 1 'X payable 


* 


5 amount of 11. in that time; but & is the intereſt of 11. for the time 
0 & payable at the end of the time t, wherefore 1 þ rt rx: 12 7 
7 * = —— pare the —_ of Wee at che end of the eme * 
8 Alſo the amount of 11. in the time x when put out as above will be 
t WES» rm which becomes 1 4 f when xis en „ 
4 - This bei-g premiſed ; let M and N be two fams of money; the 
firſt payable directly, and the other at the end of the time : z to find 
the equated time according to Kerſey's principle. a 
Let x be the equated time; then becaufe the amount of 11. in the 
35 : : | - f | 2 N | | - 
7 time 2 is'r + rt; the preſent value of N is 1 77 and therefore M + 
of 8 „%%%; (UQVQ - ; 5 
of 2 or — 1 1 the ſum of 1 preſent values, which 
56 According to Kerſey muſt be equal to the preſent value of M + 
. „ N payavie at x; now by cor, 2. the amount of 11. in the 
"I time is 1 therefore (M * N) X r on 1 
ve FEY . M + NAT 
eſt f the preſeat value of M N which being made equal to — ̃ 7 —— 
ay Th on 5 Me „ 
| N. et Xe FN | 
an i 3 | * = | . L i 2 4 
eſt yo have x = N EN which han with the old method. = | 
11 The ſame data being ſuppoſed, let Malcolm's principle, of the 
Ge equality of intereſt and diſcount at the equated time, be applied : Then 
ke 5 "the Intereſt of M for' the time x being by cor. 2, equal to 5 | 
| gan ara | | Freer 
in- aancd the amount of 11. from the equated time x to the time being 
rtr x, aud the intereſt 1: — 7 x, the diſcount of the ſum 4 
the NWN; h BY eee ade hich bei $M : 
= | h CALF POR Ir oy ng made equal ta — : 
pay . M r x 8 3 5 r . | 
un- Ir the intereſt ; x is found equal to MAIN the ſame 
alſe 2s before, and therefore both Kerſey's and Malcolm's principles rightly | 
| applied agree exactly with the old method. | 8 
or a To prove that the profeſſor's concluſion is falſe, on his own princi- 
5 ples, nothing more is requiſite than to calculate the intereſt from his 
t to equated time to the time of the laſt payment, according to his own N 
0 method, and it will be found that the creditor will gain more this way, ; | 
Sage than he could by receiving the payments as they become due, which 
3 muſt certainly be a diſadvantage to the debtor, unleſs the profeſſor can 
PER demonſtrate that two people may deal together upon equal terms; that | 
the one can have no advantage but what he derives from the other, yer E 
s the one of them ſhall gain and the other ſhall not loſe: As to the ufnal 


yable pretence that the buſineſs is truly ſettled at Malcolm's equated” time, 
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and that the time before or after it, has nothing to do in the matter; 
If there was any validity in it, the conſequence would be, that it is 
beſt to judge of things only by halves, and that truth is variable like 
the ordinate of a curve, and a lie to-day may be true tomorrow, &c. &c. 
But it is not worth while to beſtow any farther confutation on a me- 
thod fo groſsly and palpably falſe, and therefore as the errors remain 
uncorrected in the two laſt editions of his book {viz. the third and 
füfth), I ſhall only adviſe the learned profeſſor to correct them in his 
next ſeventh edition, FF 5 - 


— 


„ IOC 5 
' Miſcellaneous Problems and Solutions, Ic. 
| By Reuben Burrow. 


1 Pxoros 1710 1. TuxozzEM, | 
I R be a weight ſupported in equilibrio by 3 cords, BC, Bx, B, 
I knotted at B; then if a plane be ſuppoſed 12 Cy 7 * * 
| to paſs thro' RB,; B C, meeting the plane A 5 
paſſing thro*' Bx, By in B the force 
compounded of the = in the direction 
of B x, By, will fall in BQ. For the for- * 
ces in B , By compound a fingle equiva- 2 * 
lent force in the plane By, and if this 
force is not in the line B Q it may be re- \ 
1 duced eto a force in B Q and another per- 
1 pendicular to it; now either the forces B A 
1 and B C in the directions BQ BC in the 
plane CB Q keep the body in equilibrio with 
reſpect to the direction of the plane C BQ. 
or not; if they do, that is, if they have 
equal horizontal forces, then the former 
force perpendicular to the plane CB Q act- 
ing at B will draw the body out of the plane | 
and . it will not be in equilibrio; if the forces B A, B C reduced 
to a horizontal. direction are not in equilibrio, one will exceed the 
ocher, and this exceſs acting at B in the plane C B Q, together with 
the former acting at B in a direction + to this plane, will compound 
a third force which has no oppoſite force to counterbalanee it, and 
therefore the body. will not be in equilibrio, contrary to the ſuppolitioy. 


| ProyosSIT1ON II. PROBLEM. 
| Given the directions of three forces ſupporting a body in equilibrioz 
required the ratio of the forces. | | „ 
Let BC, Bs, By, be the directions of the forces and B R the 
direction of the force ſuſtained; let a plane paſs thro B R, B C meet- 
ing the plane paſſing thro' Bx, By, in BQ; take BD = the foree B R 
in R B produced and in this plane draw D A parallel to B C meeting the 
interſection of the plane B Qin A; then draw Am Al to By and An 
l to B, then B, B n, BC expreſs the forces of B y, B r, * 
| 15 „ Se om 


Err 


may be found bycalculation for B n — 


three; required the preſſure againſt each. 


given hemiſpheres and 


ſitions of the fourth 


points of contact R 
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; from whence the practical conſtruction is evident; or the quantities 


B DX 3. CB coſ. CBX $.wv Bs 
r XI. t Bs X col. n Be 

335 B DX. C By x col. C RR X 5. 1 Bt 
BC=BD * . G Brand B „ = 3 


PrxoyosITION III. PROBLEM, Ts ; 
If three hemiſpheres be placed in a triangular fituation, with their 


* 


ſections on à horizontal plane. and a fourth ſphere be ſuſtained by the 25 


Let A, B, D be the 
centers of the three 


E, F, C different bo- 


ſphere touching the 
weft in R, K, * 5 25 P, 
Qʒ then if the ſphere 
E be ſuppoſed to re- 
volve round the line 
D A, touching the 
two ſpheres A and D, 
the points of contact 
will deſcribe two pa- 
rallel circles whoſe 
projections Rs, K m 
will paſs through the 


and K, and be pro- 6 

jected into right lines on the horizontal plane; by the ſame reaſon 
when the ſphere revolves about D B and B A the circles deſcribed by 
the points of contact will be projected into right lines, and conſequently 
the interſections of thoſe tight lines give the projections of the points 
of contact (made by the ſphere when ſuſtained at reſt) upon the plane 
of the horizon; wherefore the point m, n, s thus found are given, and 
alſo the lines Am, Ds, Bn; now if 2, m, s be ſuppoſed to repreſent the 
points of contact made by the third fphere when ſuſtained by the reſt, 


all the forces ſuſtaining it paſs through it's center in the directions A 


m, Bn, Ds; wherefore, the dire tions of the forces being given, the 


forces themſelves may be found, by the laſt problem. 


ProPosITION IV. ProBLEM & — 


Three ſpheres being placed on a horizontal plane ſuſtaining a fourth; 
required the force ſuſtained by each. 2 


Let A, B, D, be the given ſpheres on the plane of the horizon, OP 


then if the fourth ſphere be ſuppoſed to touch the ſpheres B and D and 
to revolve round the line B D, the projection on the plane of the 
horizon of the circle deicribed by the point touching the ſphere B 
will be an ellipie whoſe axes and portion are determinable er the 

| oe Ty EN , N ata; 
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data; in the ſame manner the 
ellipſe deſcribed in conſequence / | 
of the revolution of the given 4 
e about A B is determin- B I . 
and therefore the point . . 

of their interſection » may be N | 
found, and by the ſame me- & 
thod may the other two pro- 4 — 
jzjections m and: of the points 
of contact on the plane of the 
horizon, be determined: Then 
if n, u, s be now ſuppoſed the ; 
real points of contact inſtead 
of their projections (as in the laſt ten) the direfions: A m, 'B n, 
D's will be given, and therefore the preſſure againſt each ſphere may 
'be found by prop. 7. 

N. B. The 329 queſtion of the Ladies Diary which was propoſed i in 
17 50, but not anſwered in any of the ſucceeding e of that 
Work, is a particular caſe of this problem. 


PROPOSITION V. PronLEM. . 
If AD and DE are two planes inclined to each other in WR | 
AD Ez; it is required to find the point 1 + 


R in the plane E D produced, fo that a 
body deſcending from R along R E ſhall , 
acquire the ſame velocity at E as another 
body which deſcends from A down AD, 
impinges on D E and Jeſconds thence 
down DE'to E. 

Draw AB es to ED meet- 
, Ing i it in B, draw B C A to A D meeting 
it in C, and draw C R parallel to the © 


, | 


horizontal line E F meeting EDinR; E F 8 
then R is the 478 required. 
For let à ni h be the poſition of the deſcending body (which is here 


" Javpoſes a globe) at the inſtant it impinges on the plane D E, and draw 
a d parallel to A D and 2 b perpendicular to DE; then becauſe any force 
a d may be reſolved into the forces a b and 6 d, It is evident that if 4 d 
repreſent the velocity acquired by deſcending through A P, the inſtant 
before it impinges on D E, then 5 d will repreſent the velocity with 
which the body proceeds along the plane DE the inſtant after the im- 
pingement, and theſe velocities are aa d to d b or AD D to DB by 


Gilar triangles ; but AD is to DB as . D to / and this 
laſt ratio is as the velocity acquired by falling through AD to the ve- 
loeity acquired by falling through C D, or P. D, and therefore the 
velocity acquired by deſcending through RD is che fame as the body 
has, after deſcending thibugh A D and impinging en D E; wherefore 
as their velocities are the ſame, at D, they will alio be ſo at E, and 
conſequently the velocity. acquired by deſcending fre m A to Ew. 1 be 
1. ſame as by . from R to E or from Nes 


% 
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to OB, and cr parallel to | 
D Q, meeting DC in; then-r Q is the height es which a body 
deſcending will acquire a velocity equal to that acquired by the body in 
falling through all the planes. 
Por the velocity acquired in deſcending from A to C is equal to that 


the name of Patrick Mathers, e 6 T, be 
„ Weighinz Sera | 


- 
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3 VI. PROBLEM» 
1A B, B C, CD, Se. be | K 


any number of planes given 
in poſition, it is required to 
find the velocity that a body 
acquires by deſcending thro? | 
them all. | 
Draw An perpendicular on 
CB produced, and na ＋ to 
AB, and à m parallel to the 
horizon, meeting C B in ; 
then draw m s perpendicular 
to D C produced, and sc +- 


acquired by deſcending from n to c by the laſt; and by the ſame reaſon, 


the velocity acquired in falling from m to D is equal to that gained by 


falling from to D, or from r to Q, &c.; wherefore the velocity ac- 


quired in falling through 7 Qis equal to that acquired in * from | 


A to D. 


Scholium. This propoſition hath been panty uſed by writers of 
mechanics, to prove that a body acquires the ſame velocity in deſcending 
dhrough a curve as by falling through its perpendicular height; that 


this concluſion is true, appears by conceiving the above figure to become 


a curve, for the angles A B n, &c. being then indefinitely. ſmall, the / 


points A, 2 1, My &c. coincide, and r Q becomes the curve's leads: : 


but thoſe writers deduce it from two abſurd ſuppoſitions. Maclaurin | 


and James Gregory, are, I believe, the only authors that have noticed 
the miſtake ;_ ha firſt in p. 211 of his. account of Newton's diſcoveries, 
and the latter in a ſmall treatiſe, publiſhed at e in 1672, under 
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New Mar HEMATICAL QuzzrIONs to 4 anſauered in next 
„„ Year's Diary. | 
I. QuzsTION, by Mr. George Sanderſon. 


4 


| T*; F a 3 7 his biſect the diameter of a given circle in D; to draw 
1a ne from one end of the diameter meeting the eirele in F aud the 


chord in E ſo that the ratio of DE to EF may be given. 
[42] II. QuzsT10N, by Mr. T. Barker. 


] F two given circles be ſo placed that a given point. P divides bath 


their diameters in the ſame ratio, and 8 be alſo another given point; 


it is required to draw-P A B cutting the two circles i in 'A and B 10. that - 


dhe angle ASB tos the 0 bac 12 
* ü ; r | 35 bn Ws | 


— 
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| Problems 10 Solutions. - > 


reat and Neu Art 7 | 
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OED 4 1. * 2 bn Fla pitive. + „ 
| * 4s 1 185 d 75 7 e Tifies, iven in 785 on * 
it is required ts fd the 8 in WY Arcumnſe rem v, wheleg 
0  perpendiculats being let, fall on & A, CB. ſhall male che giſtanc 0 5 
Weir interteftiont a-given quantity. or the leaſt or greateſt p. it 
12 IV. QuysTiox;. by Mr. J. Jackſon :- 
TT, P4 AB a given triangle, and B M be drawn mes fing F. Ain the 
iven point M; it is required geometrically to dia PES H meeting . 
8 Mi in 8, fo that 8 T 1 drawn parallel td P A meeting B A in 
1 ind 1 H being drawn parallel to PB meeting PS in H the perimes.. 
CE ber the 1772 S'T H may be either a given quantity: 8 erinimrus „ 
- Quystzon, by Mr. John Burr. 
1 * any PRs Genie of an odd number of ſides, if aach two Taes 
canning. an angle be produced to meet the” fide oppoſite. that angle; 
518 if the number of fides be even, and each two. fides containing an 
produced to meet the two ſides containing the oppoſite angle 
ſum of all the faliant angles of the figure thus generated? 
N two right angles, If the number af Hades be odd, but equal. 
ber tight 38 if- the: vumber of fades of + rhe palygon be even. 8 
5 : -VE. Ogg Tron, by Mr. joſeph Edwards. - 
© 0 PPOSE y ſtick three feer long with ene end refting on the b 
of che hand, and inclined; to the horizon in an angle of bc; 
quired ehe time of travelling 20⁰ 3 e . ee Ive 
. =. fame e - VI: « the „ . 
. 2 5 z 47 | - II. vESTION Myr. Reabet — 
E Fn TAI vING given.” = pornts fone by Me Which 2 deres citcle is to 
it is requjred to ind the pole of that great circle geome- 
and allo; to cut af, . given arch . e. „ to ebe, 
e he % A Wy 
>: VIII. 1 Todd. 
5 the 3 


X ers * * 4 xiven veigeity ty, r any Part of the 2 | 
- enn eee, Geſc ending. . I 8 EY 5 
i 1. Qs Es Fron, Fab Ru. W Crete, 1 
OM 2a Livery point it is requited to draw a right line eurting- t ]—ẽ 
4 circles given! in . and poſition”. ſo that the parts of the 
= ne intercepted by thele  <jrcles dy <p given ratid- W. B. T. 
28 Prod. 233 % 7 s' Crna particular: caſe 2 this 5 But: 
_- © pbe generul problem rs of a . 5 . that There Hues. 
. . X ee 57 -{homas Meſs. Hp 
l 2 into two 125 . e 5 
2 * Fh and ch ings pf choir; 


> * 
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Wes ER Al North. 


br 1 Veit oe pair f. OY 
0 5 "ths all Worn 2 rwice ; 
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